Phosphorylation of the cardiac ryanodine receptor by cAMP-dependent protein kinase.
The phosphorylation of canine cardiac and skeletal muscle ryanodine receptors by the catalytic subunit of cAMP-dependent protein kinase has been studied. A high-molecular-weight protein (Mr 400,000) in cardiac microsomes was phosphorylated by the catalytic subunit of cAMP-dependent protein kinase. A monoclonal antibody against the cardiac ryanodine receptor immunoprecipitated this phosphoprotein. In contrast, high-molecular-weight proteins (Mr 400,000-450,000) in canine skeletal microsomes isolated from extensor carpi radialis (fast) or superficial digitalis flexor (slow) muscle fibers were not significantly phosphorylated. In agreement with these findings, the ryanodine receptor purified from cardiac microsomes was also phosphorylated by cAMP-dependent protein kinase. Phosphorylation of the cardiac ryanodine receptor in microsomal and purified preparations occurred at the ratio of about one mol per mol of ryanodine-binding site. Upon phosphorylation of the cardiac ryanodine receptor, the levels of [3H]ryanodine binding at saturating concentrations of this ligand increased by up to 30% in the presence of Ca2+ concentrations above 1 microM in both cardiac microsomes and the purified cardiac ryanodine receptor preparation. In contrast, the Ca2+ concentration dependence of [3H]ryanodine binding did not change significantly. These results suggest that phosphorylation of the ryanodine receptor by cAMP-dependent protein kinase may be an important regulatory mechanism for the calcium release channel function in the cardiac sarcoplasmic reticulum.